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(57) According to the present invention, in a content 
delivery managing section 16, transmission channels 
and transmission timing are allocated to contents lay- 
ered according to content properties or respective con- 
tents constituting a program, in a content transmission 
section 1 0, on the basis of the transmission channels 
and transmission timing allocated in the content delivery 
managing section 16, coded bit sequences 101a to 
1 01 n of respective contents are multiplexed with timing 
information 102 such as decoding timing information, 
combination timing information, presentation timing in- 
formation and reproduction start timing information for 
the contents generated in a timing information generat- 
ing section 14 to generate transmission bit sequences 
105a to 105n, and they are transmitted. 
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Description 
TECHNICAL FIELD 

[0001] This invention relates to a digital broadcasting 
transmission apparatus and a method therefor, and a 
digital broadcasting reception apparatus and a method 
therefor, for providing a digital broadcasting service us- 
ing broadcasting satellites, terrestrial waves, CATV net- 
works, the Internet, etc., and more particularly to a digital 
broadcasting transmission apparatus and a method 
therefor, and a digital broadcasting reception apparatus 
and a method therefor, having capability of transmitting/ 
receiving programs using auxiliary transmission chan- 
nels in addition to capability of transmitting/receiving 
programs using ordinary transmission channels. This in- 
vention further relates to a digital broadcasting transmis- 
sion apparatus and a method therefor, and a digital 
broadcasting reception apparatus and a method there- 
for, intended for a storage-type digital broadcasting re- 
ception apparatus having storage/reproduction capabil- 
ity. 

BACKGROUND ART 

[0002] Fig. 8 and Fig. 9 are processing block dia- 
grams of a conventional digital broadcasting transmis- 
sion apparatus and a method therefor, and a digital 
broadcasting reception apparatus and a method there- 
for, complying with, for example: Associations of Radio 
Industries and Businesses, "Receiver for BS Digital 
Broadcasting" Standard (ARIB STD-B21, Version 1.1), 
pp. 3-4, Fig. 3-1 and Fig. 3-2 (enacted on March 29, 
2000). 

[0003] In Fig. 8. reference numeral 11 designates a 
multiplexing section; 12 a scrambling section; 13 a 
transmission processing section; and 14 a timing infor- 
mation generating section. 

[0004] In Fig. 9, reference numeral 21 designates a 
reception processing section; 22 a descrambling sec- 
tion; 23 a demultiplexing section; 24 an information 
source decoding/reproducing section; and 25 a syn- 
chronization managing section. 
[0005] Processing on the transmitting side in the con- 
ventional digital broadcasting transmission apparatus 
will now be described with reference to Fig. 8. 
[0006] In the multiplexing section 11, coded bit se- 
quences 1 01 of Image, voice and other data are multi- 
plexed to generate a multiplexed bit sequence 1 03. At 
this point, timing information 1 02 such as decode timing, 
combination timing and presentation timing for a coding 
unit of image or voice (for example, an image frame for 
image, and a voice processing frame for voice) is gen- 
erated in the timing information generating section 14 
and multiplexed together. In the scrambling section 12, 
the multiplexed bit sequence 103 is scrambled to gen- 
erate a scrambled bit sequence 1 04. In the transmission 
processing section 1 3, the scrambled bit sequence 104 



is subjected to processing such as FEC (forward error 
correction), energy dispersal, convolutionat coding, 
construction of transmission frames, and modulation to 
generate a transmission bit sequence 105, which is de- 
5 livered on a transmission path. 

[0007] The conventional digital broadcasting recep- 
tion apparatus will be described with reference to Fig. 9. 
[0008] In the reception processing section 21, the 
transmission bit sequence 105 is received and subject- 

10 ed to processing such as demodulation, reconstruction 
of transmission frames, Viterbi decoding, energy re- 
verse dispersal and error correction to reproduce the 
scrambled bit sequence 104. In the descrambling sec- 
tion 22, the scrambled bit sequence 104 is subjected to 

15 descrambling to reproduce the multiplexed bit sequence 
1 03. In the demultiplexing section 23, the coded bit se- 
quences 101 of image, voice and the like constituting a 
selected program, and the timing information 102 are 
separated from among programs multiplexed in the mul- 

20 tiplexed bit sequence 1 03. In the synchronization man- 
aging section 25, the decode timing and presentation 
timing of a coding unit in each coded bit sequence are 
detemnined on the basis of the separated timing Infor- 
mation 102, and are Inputted as a reproduction control 

25 signal 1 06 to the information source decoding/reproduc- 
ing section 24. In the information source decoding/re- 
producing section 24, individual coded bit sequences 
are decoded and synchronously reproduced according 
to the reproduction control signal 106. 

30 [0009] In addition, Fig. 10 is a processing block dia- 
gram of a conventional digital broadcasting transmis- 
sion apparatus and a digital broadcasting reception ap- 
paratus disclosed in, for example, JP 2001-136496 A. 
[0010] In Fig. 10, reference numeral 31 designates a 

35 broadcasting station; 32 image data distributing means; 
33 data distributing means; 34 a receiving equipment; 
35 image data confirming means; 36 data calling 
means; 37 and 38 buffers; 39 synchronizing means; 40 
image data displaying means; and 41 data processing 

40 means. 

[001 1 ] In the digital broadcasting transmission appa- 
ratus and the digital broadcasting reception apparatus 
disclosed in JP 2001-136496 A, the broadcasting sta- 
tion 31 distributes image data and data separately. In 

45 the receiving equipment 34, both of the data are syn- 
chronously reproduced on the basis of synchronization 
information (comprised of a name of data to be synchro- 
nized with the image, an application name, a data size, 
and a processing running time) which is sent with the 

50 image data. In addition, a domestic server is located be- 
tween the broadcasting station 31 and the receiving 
equipment 34. The domestic server temporarily stores 
the image data and the data, and then synchronously 
reproduces both of the data based on synchronization 

55 infomnatlon (comprised of a name of data to be synchro- 
nized with the image, an application name, a data size, 
and a processing running time). 
[0012] However, the above processing was per- 
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formed in the conventional digital broadcasting trans- 
mission apparatus and the digital broadcasting recep- 
tion apparatus shown in Fig. 10. As a form of reproduc- 
ing a content (I.e., program) on the receiving side, a 
transmission bit sequence sent from one transmission 
channel was received to synchronously reproduce im- 
age, voice and the like constituting the content. 
[0013] In addition, in the digital broadcasting trans- 
mission apparatus and the digital broadcasting recep- 
tion apparatus shown in Fig. 10, the broadcasting sta- 
tion 31 distributed image data and data separately, but 
distributed voice data on the same transmission channel 
of the image data, as in the conventional examples 
shown in Fig. 8 and Fig. 9. For intermittently distributed 
data, synchronous reproduction with image could be 
achieved in this manner. However, in the case of distrit>- 
uting continuously distributed voice data on a transmis- 
sion channel different from that for image data, it is in- 
convenient to perform decoding/reproduction by refer- 
ring to synchronization information carried on the trans- 
mission channel different from that for the voice data in 
view of real-time and continuous processing. It was 
therefore difficult to realize a multi-language broadcast- 
ing service which substitutes a voice portion distributed 
on a certain transmission channel for voice distributed 
on another transmission channel or for voice received 
and stored in advance, and reproduces it. 

DISCLOSURE OF THE INVENTION 

[0014] This invention has been made to eliminate the 
above problems. An object of the invention is to transmit 
a part of contents layered according to importance level, 
quality, and error tolerance level on different transmis- 
sion channels, and on the receiving side, to receive the 
part of contents to achieve combined reproduction and 
synchronous reproduction. 

[001 5] Another object of the invention is to transmit in 
advance a part of contents layered according to content 
properties such as importance level, quality, and error 
tolerance on different transmission channels, and on the 
receiving side, to achieve combined reproduction and 
synchronous reproduction thereof. 
[0016] Another object of the invention is to transmit, 
or to transmit in advance, a plurality of contents consti- 
tuting one program on different transmission channels, 
and on the receiving side, to achieve synchronous re- 
production thereof. 

[0017] Another object of the invention is to achieve 
synchronous reproduction of contents being received in 
real time and stored contents. 

[001 8] In order to attain the above-mentioned objects, 
according to the present invention, a digital broadcast- 
ing transmission apparatus includes: timing information 
generating means for providing timing Information indi- 
cating processing timing of received contents on a re- 
ception apparatus side; and content transmission 
means for transmitting respective contents and the tim- 



ing Information for the respective contents on a plurality 
of transmission channels, and is characterized in that 
the content transmission means allocates a transmis- 
sion channel to each layer of contents layered according 

s to content properties such as importance level, quality, 
and error tolerance, or allocates a transmission channel 
to each of a plurality of contents constituting one pro- 
gram, to provide transmission. 
[0019] In particular, with the content transmission 

10 means, the digital broadcasting transmission apparatus 
is characterized in that a part of contents layered ac- 
cording to content properties such as importance level, 
quality, and error tolerance, or a part of a plurality of con- 
tents constituting one program Is transmitted with the 

15 timing Information generated in the timing information 
generating means, on different transmission channels, 
before a program broadcast or after a program broad- 
cast. 

[0020] In addition, the digital broadcasting transmis- 

20 sion apparatus is characterized in that the timing infor- 
mation generating means generates, as the timing in- 
formation, combination timing information indicating 
combination timing for processing units of contents di- 
vided Into a plurality of objects or processing units of 

25 layered contents. 

[0021] In addition, the digital broadcasting transmis- 
sion apparatus is characterized in that the content trans- 
mission means allocates a transmission channel to 
each layer of contents layered according to content 

30 properties such as importance level, quality, and error 
tolerance, or to each of a plurality of contents constitut- 
ing one program, based on a degree of congestion of 
the transmission channels, to provide transmission. 
[0022] In addition, the digital broadcasting transmis- 

35 sion apparatus is characterized in that when the content 
transmission means allocates a transmission channel 
to each layer of contents layered according to content 
properties such as importance level, quality, and error 
tolerance, or to each of a plurality of contents constitut- 

40 ing one program, to provide transmission, the content 
transmission means compensates for a difference of 
transmission delay between respective transmission 
channels to provide transmission. 
[0023] In addition, the digital broadcasting transmis- 

45 sion apparatus is characterized in that the content trans- 
mission means compensates for a difference of trans- 
mission delay between respective transmission chan- 
nels based on transmission delay information notified 
from a receiving side, to provide transmission 

50 [0024] Further, a digital broadcasting transmission 
method is characterized by including: transmitting a part 
of contents layered according to content properties such 
as importance level, quality, and error tolerance or a part 
of a plurality of contents constituting one program, with 

55 timing Information indicating processing timing at which 
received contents are processed on a receiving side, 
before a program broadcast or after a program broad- 
cast. 
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[0025] Further, a digital broadcasting reception appa- 
ratus is characterized by including: content receiving 
means for receiving contents transmitted on one or 
more transmission channels and timing information in- 
dicating processing timing at which received contents 
are processed; content reproducing means for repro- 
ducing the received contents; and synchronous repro- 
duction control means for providing control to reproduce 
contents layered according to content properties such 
as importance level, quality, and error tolerance, or a 
plurality of contents constituting one program while es- 
tablishing synchronization between the contents by re- 
ferring to the timing information. 
[0026] In addition, the digital broadcasting reception 
apparatus further includes storage means for storing the 
received contents, and is characterized in that when the 
synchronous reproduction control means provides con- 
trol to reproduce contents being received on one or 
more transmission channels while establishing synchro- 
nization between the contents by referring to the timing 
information, the synchronous reproduction control 
means provides control to detect contents related to the 
contents being received among the contents stored in 
the storage means and to reproduce the contents while 
establishing synchronization between the contents be- 
ing received and corresponding stored contents by re- 
ferring to the timing information. 
[0027] In addition, the digital broadcasting reception 
apparatus is characterized by further including, at a 
stage previous to the content reproducing means, con- 
tent combining means for combining the layered con- 
tents. 

[0028] In addition, the digital broadcasting reception 
apparatus is characterized by further including content 
reception managing means for requesting transmission 
of contents and information related to the contents. 
[0029] In addition, the digital broadcasting reception 
apparatus is characterized in that when the content re- 
ceiving means receives the timing information transmit- 
ted via a plurality of transmission channels, the content 
reception managing means detects a transmission de- 
lay time of each transmission channel or a difference of 
transmission delay times between the transmission 
channels and notifies a transmitting side as transmis- 
sion delay information. 

[0030] Furthermore, a digital broadcasting reception 
method Is characterized by including: providing control 
to reproduce contents layered according to content 
properties such as importance level, quality, and error 
tolerance, or a plurality of contents constituting one pro- 
gram while establishing synchronization between the 
contents by referring to the timing information, when 
contents transmitted on one or more transmission chan- 
nels and timing information indicating processing timing 
at which received contents are processed are received, 
and the received contents are reproduced. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

5 Fig. 1 is a block diagram of a digital broadcasting 
transmission apparatus illustrating an embodiment 
of this invention. 

Fig. 2 Is a blocl< diagram of each content transmis- 
sion section 1 0 of the digital broadcasting transnnis- 
10 sion apparatus illustrating an embodiment of this in- 
vention. 

Fig. 3 is a table of content properties stored together 
as additional information when the content is stored 
in an embodiment of this Invention. 
15 Fig. 4 is a block diagram of a digital broadcasting 
reception apparatus illustrating an emkx)diment of 
this invention. 

Fig. 5 is a block diagram of a content receiving sec- 
tion 50 of the digital broadcasting reception appa- 

20 ratus illustrating an embodiment of this Invention. 

Fig. 6 is a block diagram of a layered content com- 
bining and reproducing section 52 of the digital 
broadcasting reception apparatus Illustrating an 
embodiment of this invention. 

25 Fig. 7 is a flow chart illustrating a processing proce- 
dure when contents being received from transmis- 
sion channels and stored contents are synchro- 
nously reproduced in the digital broadcasting re- 
ception apparatus illustrating an embodiment of this 

30 invention. 

Fig. 8 Is a block diagram of a conventional digital 
broadcasting transmission apparatus. 
Fig. 9 is a block diagram of a conventional digital 
broadcasting reception apparatus. 

35 Fig. 1 0 is a processing block diagram of a conven- 
tional digital broadcasting transmission apparatus 
and a digital broadcasting reception apparatus dis- 
closed in JP 2001-136496 A. 

40 BEST MODE FOR CARRYING OUT THE INVENTION 

[0032] Embodiments of a digital broadcasting trans- 
mission apparatus and a method therefor, and a digital 
broadcasting reception apparatus and a method there- 
45 for according to this invention will now be described, re- 
spectively. 

[Structure and operation on the side of the digital 
broadcasting transmission apparatus] 

50 

[0033] First the structure and operation on the side of 
the digital broadcasting transmission apparatus will be 
described. 

[0034] Fig. 1 is a block diagram of a digital broadcast- 
's ing transmission apparatus illustrating an embodiment 
according to this invention. In Fig. 1 , reference numeral 
10 designates a content transmission section provided 
for each transmission channel, operable as content 
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transmission means, for transmitting contents and var- 
ious timing Information. Reference numeral 14 desig- 
nates a timing information generating section operable 
as timing information generating means. Reference nu- 
meral 16 designates a content delivery managing sec- 
tion operable as content transmission means for allocat- 
ing a transmission channel to each layer of contents lay- 
ered according to content properties such as impor- 
tance level, quality, and error tolerance or for allocating 
a transmission channel to each of a plurality of contents 
constituting one program according to a degree of con- 
gestion of the transmission channels, and for determin- 
ing whether the transmission should be performed dur- 
ing a program broadcast or before or after the program 
broadcast. Reference numeral 15s designates a stor- 
age section for storing contents. 
[0035] Fig. 2 is a block diagram of each content trans- 
mission section 1 0 of the digital broadcasting transmis- 
sion apparatus shown in Fig. 1 . In Fig. 2, reference nu- 
meral 1 1 designates a multiplexing section for multiplex- 
ing coded bit sequences 101; 12 a scrambling section 
for scrambling a multiplexed bit sequence 103 generat- 
ed In the multiplexing section 11 ; and 13 a transmission 
processing section for applying processing such as FEC 
(forward error correction), energy dispersal, con vol u- 
tional coding, and modulation to a scrambled bit se- 
quence 104 generated in the scrambling section 12 to 
generate a transmission bit sequence 105 and for de- 
livering it on each transmission channel. 
[0036] Next the operation will be described. 
[0037] In this digital broadcasting transmission appa- 
ratus, the content transmission section 10 is provided 
for each transmission channel. Respective transmission 
channels are allocated to coded bit sequences 101a to 
101n by layering the transmission channels according 
to content properties such as importance level, quality, 
and error tolerance. Altematively, the coded bit se- 
quences 101a to lOln are fomried by allocating each 
transmission channel to each of a plurality of contents 
constituting one program. In each content transmission 
section 1 0, as shown in Fig. 2, these coded bit sequenc- 
es 1 01 a to 1 01 n are multiplexed in the multiplexing sec- 
tion 11 to generate the multiplexed bit sequence 103, 
which is scrambled In the scrambling section 12. The 
transmission processing section 13 applies processing 
such as FEC, energy dispersal, convolutlonal coding, 
and modulation to generate the transmission bit se- 
quence 1 05 and delivers it on each transmission chan- 
nel. The coded bit sequences 1 01 layered according to 
content properties such as importance level, quality, and 
error tolerance and divided into respective transmission 
channels for delivery are coded, for example, according 
to the MPEG-4 standard. 

[0038] On that occasion, in each content transmission 
section 10 of this digital broadcasting transmission ap- 
paratus provided for each transmission channel, each 
multiplexing section 11 multiplexes timing information 
102 with the incoming coded bit sequences 101, where 



the timing information 102 includes decoding timing in- 
formation, combination timing information, presentation 
timing information, and reproduction start timing infor- 
mation for the contents, and clock information providing 

5 a time scale for each of the timing Information generated 
in the timing Information generating section 14. 
[0039] In addition, the multiplexing section 11 in each 
content transmission section 1 0 further multiplexes with 
the incoming coded bit sequences 1 01 , if necessary, a 

10 part or all of information such as content property infor- 
mation shown in Fig. 3 described below, line quality in- 
formation, transmission delay information, and line us- 
age condition, provided via a content delivery control 
signal 106 from the content delivery managing section 

15 16 etc. 

[0040] Fig. 3 shows an example of content property 
information. 

[0041 ] The content property information includes: "I D" 
containing a number which can uniquely Identify a con- 

20 tent; "title" indicating the name of the content; "impor- 
tance lever representing an importance level by a nu- 
merical value; and "priority" representing a priority at the 
time of transmission by a numerical value. The content 
property information also includes: "error tolerance lev- 

25 el" representing a required degree of error tolerance by 
a numerical value; "media class" indicating a media 
type, coding scheme and multiplexing scheme; and "full/ 
partial distinction" containing a flag representing wheth- 
er the content is a full content or a partial content. For 

30 example, if the flag of "full/partial distinction" Is "0", it 
indicates a full content, that is. a full bit stream which 
can be decoded and presented independently. If the flag 
is "1 ", it indicates a reproducible partial content, that is, 
for example, I picture in MPEG-2, which forms a portion 

35 of the bit stream and can be decoded and presented 
independently. If the flag Is "2", it indicates a non-repro- 
ducible partial content, that Is, for example, P and B pic- 
tures in MPEG-2, which form a portion of the content, 
cannot be decoded and presented independently, and 

40 will not be a meaningful content unless it is combined 
with a full content. 

[0042] The content property information also in- 
cludes: "bit rate" representing a bit rate of the content; 
^ "time length" indicating temporal length of the content; 

45 "time information" (timing information) which is timing in- 
formation 102 indicating various processing timing such 
as decoding time, combining time, presenting time, and 
reproduction starting time; "related content ID" indicat- 
ing IDs of contents, for example, constituting the same 

50 program; and "supplementary content ID" indicating IDs 
of contents having data supplementing the content if the 
content is a partial content. Note that the "time informa- 
tion" can be omitted if it is already multiplexed with the 
coded bit sequences 101 in the multiplexing section 11 . 

55 [0043] Now, the processing timings for the multiplex- 
ing in the multiplexing section 11 . the scrambling in the 
scrambling section 12. and the transmission processing 
in the transmission processing section 1 3 in each con- 
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tent transmission section 1 0 are based on the content 
delivery control signal 106 from the content delivery 
managing section 1 6. 

[0044] Therefore, the scrambling section 1 2 can read 
out and scramble, on the basis of the content delivery s 
control signal 106 from the content delivery managing 
section 16, the multiplexed bit sequence 103 which has 
been stored in advance in the storage section 1 5s on 
the basis of the content delivery control signal 106 from 
the content delivery managing section 1 6. The transmis- 
sion processing section 1 3 can then apply transmission 
processing to the resulting output on the basis of the 
content delivery control signal 106 from the content de- 
livery managing section 16 to generate a transmission 
bit sequence 105, and deliver it on the transmission 
channel. 

[0045] Further, the transmission processing section 
13 can also read out a scrambled bit sequence 104 
stored in the storage section 15s based on the content 
delivery control signal 106 from the content delivery, 
managing section 1 6, apply transmission processing to 
generate a transmission bit sequence 105, and deliver 
it on the transmission channel. 

[0046] In addition, when the content stored in the stor- 
age section 15s in the form of the multiplexed bit se- 
quence 1 03 and scrambled bit sequence 1 04 is read out 
and transmitted as described above, the multiplexing 
section 11 directs the scrambling section 12 and the 
transmission processing section 1 3 to replace the timing 
information multiplexed with the multiplexed bit se- 
quence 103 on the basis of the timing information 102 
generated in the timing information generating section 
14. 

[0047] Next a specific example of the content delivery 
management in the content delivery managing section 
16 will be described. 

[0048] The content delivery managing section 16 
gives notice of the timing of processing of the timing in- 
formation generating section 1 4 via the content delivery 
control signal 106 as well as of processing in each con- 
tent transmission section 10. The content delivery man- 
aging section 1 6 also specifies contents to be transmit- 
ted on each transmission channel, that is, contents to 
be processed In each content transmission section 10, 
based on the content property information shown in Fig. 
3 such as importance level, priority, error tolerance level, 
and identification information indicating whether the 
contents belong to the same program, and on the infor- 
mation such as line quality Information, transmission de- 
lay information, and line usage condition provided via a 
request/notification signal 107 from the receiving side 
or the network provider side. For example, when coding 
is perfomied for each object as with MPEG-4. the con- 
tents to be transmitted on each transmission channel 
can be specified so that a more important object such 
as a person may be transmitted on a transmission chan- 
nel with a minimum transmission delay and a stable line 
condition, while a less Important object such as a back- 



ground may be transmitted on a transmission channel 
with more transmission delay and a poor line condition. 
This enables more important objects to be broadcasted 
quickly in a stable condition with a minimum transmis- 
sion delay even under a limited line usage condition. 
[0049] In addition, the content delivery managing sec- 
tion 1 6 may determine contents to be transmitted during 
the program broadcast and contents to be transmitted 
before and after the program broadcast, and notify each 
section of the determination result via the content deliv- 
ery control signal 1 06, based on the content property 
Information shown in Fig. 3 such as importance level, 
priority, error tolerance level, and identification informa- 
tion indicating whether the contents belong to the same 
program, and on the information such as line quality In- 
formation, transmission delay Information, and line us- 
age condition provided via a request/notification signal 
1 07 from the receiving side or the network provider side. 
For example, a program composed of a less important 
content is controlled so that it is not transmitted on an 
ordinary broadcast channel, but on an Internet line or 
another broadcast channel prepared as a transmission 
subchannel. This enables the broadcasting even when 
the transmission condition or the like of the broadcasting 
channel deteriorates since transmission subchannels 
are utilized as appropriate depending on the transmis- 
sion condition or the like of the broadcasting channel. 
[0050] Further, the content delivery managing section 
16 controls transmission so as to compensate for the 
difference of transmission delay times between respec- 
tive transmission channels when an Image, Its associ- 
ated main voice, and one or more subvolces are trans- 
mitted on separate transmission channels. That is, in 
this digital broadcasting transmission apparatus, as 
shown in Fig. 1, the content delivery managing section 
1 6 Is notified of the transmission delay information of the 
transmission channel via the request/notification signal 
1 07 from an apparatus on the receiving side (not shown) 
or the network provider (not shown). The content deliv- 
ery managing section 16 receives the request/notifica- 
tion signal 107, detects and compensates for the differ- 
ence of transmission delay times between respective 
transmission channels to transmit an image, its associ- 
ated main voice, and one or more subvoices on different 
transmission channels, respectively. This allows the re- 
ceiving side to reduce buffer capacity prepared for the 
decoding and synchronous reproduction of the image, 
main voice, and subvoices. In addition, even when the 
contents transmitted on different transmission channels 
are separately decoded and reproduced in a simple re- 
ceiver which does not support synchronous reproduc- 
tion capability, each content can be almost synchro- 
nously reproduced on the receiver side because the dig- 
ital broadcasting transmission apparatus, in advance, 
compensates for the difference of transmission delay 
times between respective transmission channels and 
transmits the contents. 

[0051 ] Further, regarding contents of a program trans- 
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mitted before and after the program broadcast, the con- 
tent delivery managing section 16 may determine the 
time of pre-broadcast transmission or post-broadcast 
transmission via a user input, or automatically, by refer- 
ring to a predetermined program delivery schedule, etc. 5 
Automatic determination of the time of pre-broadcast 
transmission or post-broadcast transmission is 
achieved by, for example, detecting a time zone having 
available transmission channels'by referring to the pro- 
gram delivery schedule. As an example of pre-broad- 
cast transmission, if bad weather is expected using in- 
formation of a weather forecast, for example, a part of 
the contents of the program may be transmitted before 
a broadcast of the program, and controlled so that the 
receiving side may store it in advance. Moreover, if the 
weather suddenly becomes bad, for example, more im- 
portant portions of the contents of the program can be 
transmitted with its error tolerance enhanced using a 
transmission channel having better transmission envi- 
ronment, etc. The contents of relatively low importance 
or urgency which cannot be transmitted because of the 
increase of the transmission bit rate due to the enhance- 
ment of error tolerance can be controlled so as to be 
transmitted subsequently after lapse of a certain period 
of time. 

[0052] Furthermore, when a content delivery time is 
specified via the request/notification signal 1 07 from the 
apparatus on the receiving side or the provider side, the 
content delivery managing section 1 6 may. of course, 
using the content delivery control signal 1 06, notify the 
storage section 1 5s, the content transmission section 
10, and the timing information generating section 14 of 
transmitting the content according to the specified time, 
so that each section is controlled to transmit the content 
according to the specified time. 
[0053] In addition, in response to a request from the 
receiving side, the content delivery managing section 1 6 
may notify the receiving side of a program broadcasting 
schedule or a list of contents which can be distributed 
on demand using the request/notification signal 107. 
[0054] Further, the receiving side may be notified of a 
part or all of the content property information shown as 
an example in Fig. 3 such as importance level, priority, 
error tolerance level, and identification information indi- 
cating whether the contents belong to the same pro- 
gram, and the information such as line quality informa- 
tion, transmission delay information and line usage con- 
dition, as appropriate via the request/notification signal 
107, instead of the multiplexing section 11 transmitting 
the information by multiplexing the information with the 
coded bit sequences 101 . 

[0055] Next a specific example of generating the tim- 
ing information in the timing information generating sec- 
tion 14 will be described. 

[0056] The timing information generating section 14 
detects boundaries of units (for example, image frames 
for image, and voice processing frames for voice) and 
a coding mode for each, unit (for example, predictive 



coding mode such as unidirectional prediction/bidirec- 
tional predictlon/intraframe prediction) for a set of con- 
tent data processed in the content transmission section 
10. On the basis of the detected coding mode for each 
unit and the content delivery control signal 1 06 provided 
from the content delivery managing section 1 6, the tim- 
ing information generating section 14 generates, for 
each unit, decoding timing information indicating the de- 
coding timing in the reception apparatus, and presenta- 
tion (reproduction) timing information indicating the 
presentation (reproduction) timing of each decoded unit. 
For example, when the bidirectional predictive coding 
mode is used as the coding mode, the decoding sequen- 
tial order is different from the presentation (reproduc- 
tion) sequential order. Therefore, while on the transmit- 
ting apparatus side the units are interchanged before 
coding, on the reception apparatus side, each unit is de- 
coded on the basis of the decoding timing information, 
and after the decoding, the units are interchanged to 
present each unit according to the presentation timing 
information. 

[0057] Further, when contents such as layered Image 
contents are transmitted, the timing information gener- 
ating section 14 generates, in addition to the decoding 
timing information and the presentation timing informa- 
tion, combination timing information indicating the tim- 
ing of combining contents of respective layers on the 
basis of the content delivery control signal 1 06, and mul- 
tiplexes these information with the coded bit sequences 
101 in each content transmission section 10. In this way, 
on the side of this digital broadcasting transmission ap- 
paratus, even when important contents and less Impor- 
tant contents constituting one program are layered and 
transmitted on different transmission channels, the time 
of combining the important contents and less important 
contents can be indicated by means of the MPEG-4 cod- 
ing etc. Therefore, on the reception apparatus side, the 
important contents and less important contents can be 
combined using the combination timing information. 
[0058] Further, if necessary, the timing information 
generating section 14 may also generate reproduction 
start timing information of the contents on the basis of 
the content delivery control signal 1 06, and multiplex the 
reproduction start timing information with the coded bit 
sequences 1 01 in each content transmission section 1 0. 
In this way, notice of the reproduction starting time of 
each content is given via the reproduction start timing 
information. Therefore, the reception apparatus can 
substantially establish reproduction synchronization be- 
tween the contents simply by reproducing each content 
from the time indicated by the reproduction start timing 
information. For example, it may be difficult for a simple 
reception apparatus such as a mobile receiving terminal 
to provide synchronous reproduction based on the de- 
coding timing information, the combination timing infor- 
mation and the presentation timing information due to 
its restricted performance. However, If the reproduction 
start timing information is transmitted, the simple recep- 
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tion apparatus can substantially establish reproduction 
synchronization between the contents by reproducing 
each content according to the reproduction starting time 
which is given via the reproduction start timing informa- 
tion. 

[Structure and operation on the side of the digital 
broadcasting reception apparatus] 

[0059] Next the structure and operation on the side of 
the digital broadcasting reception apparatus will be de- 
scribed. 

[0060] Fig. 4 is a block diagram of a digital broadcast- 
ing reception apparatus illustrating an embodiment ac- 
cording to this invention. In Fig. 4, reference numeral 50 
designates a content receiving section operable as con- 
tent receiving means for receiving contents and various 
timing information; 51 a synchronous reproduction con- 
trol section operable as synchronous reproduction con- 
trol means, for controlling a reproduction start timing of 
contents; 52 a layered content combining and reproduc- 
ing section operable as content reproducing means and 
content combining means; 53 a content reception man- 
aging section operable as synchronous reproduction 
control means for controlling processing timings of re- 
spective sections and for exchanging a request/notifica- 
tion signal 107 with the digital broadcasting transmis- 
sion apparatus; and 15r a storage section for storing 
contents. 

[0061 ] Fig . 5 Is a block diagram of the content receiv- 
ing section 50 of the digital broadcasting reception ap- 
paratus shown in Rg. 1 . In Fig. 5, reference numeral 21 
designates a reception processing section for applying 
processing such as demodulation, Viterbi decoding, en- 
ergy reverse dispersal, and error correction to a re- 
ceived transmission bit sequence 105 to reproduce a 
scrambled bit sequence 104; 22 a descrambling section 
for descrambling the scrambled bit sequence 1 04 to re- 
produce a multiplexed bit sequence 103; and 23 a de- 
multiplexing section for demultiplexing the multiplexed 
bit sequence 1 03 to reproduce individual coded bit se- 
quences. 

[0062] Fig. 6 is a block diagram of the layered content 
combining and reproducing section 52 of the digital 
broadcasting reception apparatus shown in Fig. 1. In 
Fig. 6, reference numerals 61a, 61b, 61 n designate 
decoder sections, each being provided for each trans- 
mission channel, for decoding coded bit sequences 
101a, 1 01 b, and 1 01 n based on the decoding timing 
information of which the synchronous reproduction con- 
trol section 51 notifies via a reproduction control signal 
201 ; 62 a content combining section for combining de- 
coded contents on the basis of the combination timing 
information of which the synchronous reproduction con- 
trol section 51 notifies via the reproduction control signal 
201 ; and 63 a content reproducing section for reproduc- 
ing contents based on the presentation timing informa- 
tion notified of via the reproduction control signal 201 . 



Here, each of the decoder sections 61a, 61b. 61 n 
provides a plurality of decoders in order to handle the 
case where a plurality of contents are transmitted on one 
transmission channel. However, if it is determined that 
5 only one content is to be transmitted on one transmis- 
sion channel, one decoder alone may be provided for 
each, of course. 

[0063] Next the operation will be described. 
[0064] In this digital broadcasting reception appara- 
tus, each reception processing section 21 , as shown in 
Fig. 5, in the content receiving section 50 provided for 
each transmission channel, receives a selected trans- 
mission bit sequence 1 05 from among the transmission 
bit sequences 105 layered according to content proper- 
ties such as importance level, quality, and error toler- 
ance transmitted using a plurality of transmission chan- 
nels, and among the transmission bit sequences 1 05 as- 
sociated with a plurality of contents constituting one pro- 
gram transmitted using a plurality of transmission chan- 
nels. The reception is made based on the content prop- 
erty information (see Fig. 3) of which, for example, the 
digital broadcasting transmission apparatus of Embod- 
iment 1 shown in Fig. 1 notifies via a content reception 
control signal 202. The reception processing section 21 
then applies reception processing such as demodula- 
tion, Viterbi decoding, energy reverse dispersal, and er- 
ror correction for each transmission channel to each of 

the received transmission bit sequences 1 05a, 1 05b 

1 05n to reproduce a scrambled bit sequence 1 04. Each 
of the scrambled sequences is then descrambied in the 
descrambling section 22, demultiplexed in the demulti- 
plexing section 23, and outputted as coded bit sequenc- 
es 101a, 101b, and 101 n, respectively, to the layered 
content combining and reproducing section 52. 
[0065] Further, if the transmission bit sequence 105 
contains the decoding timing information, presentation 
timing information, combination timing information, or 
reproduction start timing information for the contents 
multiplexed on the transmitting side, the content receiv- 
ing section 50 demultiplexes such information in the de- 
multiplexing section 23 or the like to reproduce the in- 
formation. The reproduced decoding timing information, 
combination timing information, presentation timing in- 
formation, or reproduction start timing information for 
the contents are outputted as the timing information 1 02 
to the synchronous reproduction control section 51 . 
[0066] Further, a part or all of the content property in- 
formation assigned for each content on the transmitting 
side such as importance level, priority, error tolerance 
level, and identification information indicating whether 
the content belongs to the same program, and the infor- 
mation such as line quality information, transmission de- 
lay information, and line usage condition, is demulti- 
plexed in the demultiplex processing in the demultiplex- 
ing section 23 as shown in Fig. 5. and outputted as a 
content reception control signal 202 to the content re- 
ception managing section 53. 

[0067] On the basis of that content reception control 
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signal 202, the content reception managing section 53 
outputs the content reception control signal 202 to each 
content receiving section 50, the storage section 1 5r. the 
synchronous reproduction control section 51, and the 
layered content combining and reproducing section 52 
to control the operation or processing of each of these 
sections. 

[0068] According to the content reception control sig- 
nal 202 from the content reception managing section 53, 
the storage section 15r temporarily stores a part or all 
of the received contents in the form of the multiplexed 
bit sequences 1 03 or scrambled bit sequences 1 04. The 
storage section 15r can also receive and store contents 
transmitted before and after the program broadcast, or 
contents which is requested by the receiver side for dis- 
tribution from the transmitter side using a request/noti- 
fication signal 1 07. 

[0069] Here, contents stored in the form of the multi- 
plexed bit sequences 1 03 are reproduced via the de- 
multiplexing section 23 and the layered content combin- 
ing and reproducing section 52. Further, contents stored 
in the form of the scrambled bit sequences 104 are re- 
produced via the descrambling section 22, the demulti- 
plexing section 23, and the layered content combining 
and reproducing section 52. 

[0070] In addition, when contents are stored in the 
storage section 15r, the content property information 
generated on the transmitter side to be transmitted 
therefrom as shown in Fig. 3 Is stored along with the 
contents, and referred to at the time of reproducing the 
contents. 

[0071] The synchronous reproduction control section 
51 determines the decoding time, the combining time, 
the presenting time, and the reproduction starting time 
of the coded bit sequences 1 05 based on the demulti- 
plexed timing information 102, and outputs a reproduc- 
tion control signal 201 to the layered content combining 
and reproducing section 52. 

[0072] On the basis of the reproduction control signal 
201 from the synchronous reproduction control section 
51 , the layered content combining and reproducing sec- 
tion 52 decodes the coded bit sequences layered ac- 
cording to content properties such as importance level, 
quality, and error tolerance, and the coded bit sequenc- 
es of a plurality of contents constituting one program, 
based on the decoding timing information or the pres- 
entation timing information Indicated by the timing Infor- 
mation 1 02. The layered content combining and repro- 
ducing section 52 then combines layered contents 
based on the combination timing information indicated 
by the timing information 1 02, and reproduces the de- 
coded Image, data, or voice via a monitor or a speaker 
according to the reproduction start timing Information in- 
dicated by the timing information 1 02. Here, if this digital 
broadcasting reception apparatus is a simple receiver 
which does not support synchronous reproduction ca- 
pability or layered content combination capability, the 
decoding and reproduction of contents incoming on 



each transmission channel Is started according to the 
decoding timing information, the presentation timing in- 
formation, and the reproduction start timing information, 
without using the combination timing information, there- 
5 by synchronization between the image content and the 
voice content in the basic layer is approximately estab- 
lished, and these contents are reproduced. 
[0073] Here, the synchronous reproduction control 
section 51 combines and reproduces the coded bit se- 
10 quences layered according to content properties such 
as importance level, quality, and error tolerance, and the 
coded bit sequences of a plurality of contents constitut- 
ing one program according to the content reception con- 
trol signal 202 from the content reception managing sec- 
is tion 53 containing a part or all of the content property 
information and the Information such as line quality in- 
formation, transmission delay information, and line us- 
age condition. The modes of reproduction in this situa- 
tion are divided into the following three cases, each of 
which will be described in turn: 

(1) The transmission bit sequences received on re- 
spective transmission channels are directly com- 
bined and reproduced without being temporarily 
stored; 

(2) The transmission bit sequences received on 
recpective transmission channels and the tempo- 
rarily stored transmission bit sequences are com- 
bined and reproduced; and 

(3) The transmission bit sequences received on re- 
spective transmission channels are combined and 
reproduced after being temporarily stored. 

[0074] First, the mode (1) of directly combining and 
reproducing the transmission bit sequences received on 
respective transmission channels without being tempo- 
rarily stored will be described. In this mode of reproduc- 
tion, each of the transmission bit sequences 105a, 
105b, and 105n transmitted on respective transmis- 
sion channels is processed in parallel in the content re- 
ceiving section 50 prepared for each transmission chan- 
nel to reproduce each of the coded bit sequences 1 01 a, 

101b and 101n. Then, the coded bit sequences are 

decoded, combined, and reproduced in the layered con- 
tent combining and reproducing section 52 on the basis 
of the reproduction control signal 201 from the synchro- 
nous reproduction control section 51 based on the tim- 
ing information 1 02. In the case of a simple reception 
apparatus without synchronous reproduction capability, 
pseudo synchronous reproduction is performed solely 
from the start point of the contents by referring to the 
decoding timing information, the presentation timing in- 
formation, and the reproduction start timing information 
included in the timing information 102, without using the 
combination timing information. 
[0075] Next the mode (2) of combining and reproduc- 
ing the transmission bit sequences received on respec- 
tive transmission channels and the transmission bit se- 
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quences temporarily stored In the storage section 15r 
will be described. In this mode of reproduction, when a 
user selects the reproduction operation, for example, 
the content receiving sections 50 read out the related 
contents from the storage section 15r in accordance 5 
with the reception status of the contents, and process 
these contents in parallel to reproduce the coded bit se- 
quences 101a. 101b and lOln, respectively. Then. 

th'e coded bit sequences are decoded, combined, and 
synchronously reproduced in the layered content com- io 
bining and reproducing section 52 on the basis of the 
reproduction control signal 201 from the synchronous 
reproduction control section 51 based on the timing in- 
formation 1 02. Here, the content property Information 
such as the related content ID (see Rg. 3) is used to is 
identify interrelated contents. As described above, the 
content property information for the contents being re- 
ceived is transmitted by being multiplexed and transmit- 
ted with the contents, or is transmitted as a request/no- 
tification signal 107 on another transmission channel. 20 
Note that the content property information for the stored 
contents is stored along with the contents in the storage 
section 15r 

[0076] Fig. 7 shows a procedure of synchronously re- 
producing the contents in this reproduction mode (2). 25 
[0077] When the processing starts upon reproduction 
operation by a user for example, at step 1 00, each con- 
tent receiving section 50 synchronously reproduces the 
contents being received by referring to the timing infor- 
mation for the contents being received. At the next step 3o 
110, each content receiving section 50 retrieves the 
storage section 1 5r for the stored contents which are 
related to, that is, which are to be synchronously repro- 
duced with the contents being received by referring to 
the content property information such as related content 35 
ID (see Fig. 3). 

[0078] At the next step 1 20, for the decoding time DTS 
(t) obtained from the contents being synchronously re- 
produced, the layered content combining and reproduc- 
ing section 52 detects, for each stored content obtained <o 
by the above retrieval, a unit (for example, an image 
frame or object for an image, and a voice processing 
frame for voice) having DTS(Ti) which satisfies DTS(t) 
+ K - L (i) /2 < DTS(Ti) < DTS(t) + K + L(i)/2, on the basis 
of the reproduction control signal 202 from the synchro- 45 
nous reproduction control section 52. Here, K repre- 
sents a lookahead time for detecting DTS(T1) in ad- 
vance, and L(i), the duration per unit of the content being 
synchronously reproduced. 

[0079] At the next step 130, for all of the stored con- 50 
tents retrieved at step 110, it is determined whether or 
not the detection at step 120 was successful. If at least 
one of the detections at step 1 20 for all of the stored 
contents retrieved at step 110 was not successful (step 
130, "No"), then at the next step 140, the decoding is ss 
started according to the decoding time DTS(Ti) for any 
stored contents which were successful in the unit detec- 
tion at step 120 to synchronously reproduce the con- 



tents with the contents being received. On the other 
hand, the stored contents which failed in the unit detec- 
tion are again subjected to the processing of steps 120 
and 130. 

[0080] On the contrary, if the detection at step 1 20 for 
all of the stored contents retrieved at step 1 1 0 was suc- 
cessful (step 130, "Yes"), then at the next step 150, the 
decoding of the stored contents which were successful 
in the unit detection at step 120 is started according to 
the decoding time DTS(Ti) to synchronously reproduce 
them with the contents being received. In this way, all of 
the stored contents retrieved at step 1 1 0 will be synchro- 
nously reproduced with the contents being received in 
the synchronous reproduction of either step 1 40 or 1 50. 
Note that in the case of a simple reception apparatus 
without synchronous reproduction capability, pseudo 
synchronous reproduction solely from the start point of 
the content is performed by referring to the reproduction 
start timing information included in the timing informa- 
tion 1 02 of the contents to be received and of the related 
stored contents. Further, In the case of a simple recep- 
tion apparatus without content combination capability, 
synchronous reproduction is performed without refer- 
ring to the combination timing information, and by refer- 
ring to the decoding timing information, the presentation 
timing information and the reproduction start timing In- 
formation included in the timing information 1 02. 
[0081] Finally, the mode (3) of combining and repro- 
ducing the transmission bit sequences received on re- 
spective transmission channels after being temporarily 
stored will be described. In this mode of reproduction. If 
a content to be reproduced is specified among the 
stored contents, then contents related to the content 
specified for reproduction are detected by referring to 
the content property information such as related content 
ID (see Fig. 3) for the stored contents, and the decoding, 
combining, and synchronous reproducing are per- 
formed on the basis of the timing information assigned 
to each content. In the case of a simple reception appa- 
ratus without synchronous reproduction capability, 
pseudo synchronous reproduction solely from the start 
point of the content is performed. Further, in the case of 
a simple reception apparatus without content combina- 
tion capability, synchronous reproduction is performed 
without referring to the combination timing information, 
and by referring to the decoding timing information, the 
presentation timing information, and the reproduction 
start timing information included in the timing informa- 
tion 102. 

[0082] Now, the content reception managing section 
53 is notified via a content reception control signal 202 
of each processing status in the reception processing 
section 21 , the descrambling section 22, and the demul- 
tiplexing section 23 constituting the content receiving 
section 50, the synchronous reproduction control sec- 
tion 51 , the layered content combining and reproducing 
section 52, and the storage section 1 5r. On the basis of 
the processing status of which each of these sections 
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notifies, the content reception managing section 53 con- 
trols via the content reception control signal 202 each 
processing in the reception processing section 21 , the 
descrambling section 22, the demuittptexing section 23, 
the synchronous reproduction control section 51. the 
layered content combining and reproducing section 52» 
and the storage section 15r. In addition, the content re- 
ception managing section 53 uses a request/notification 
signal 1 07 for requesting, via a communicationline from 
transmission apparatus side such as the digital broad- 
casting transmission apparatus shown in Fig. 1 , to trans- 
mit a program broadcasting schedule, to transmit a list 
of contents which can be distributed on demand and 
their content property information, and to distribute con- 
tents on a selected transmission channel and at a se- 
lected time, or for giving notice of transmission delay 
information for a broadcast content transmitted on each 
transmission channel, and a transmission channel qual- 
ity. As the transmission delay information, clock infor- 
mation in the timing information incoming on respective 
transmission channels is compared with each other to 
detect the difference of transmission delay times be- 
tween the transmission channels, and then the result of 
detection is notified. Further, the transmission channel 
quality is based on a result of error correction in the re- 
ception processing section 21 of each content receiving 
section 50. 

[0083] In addition, in the layered content combining 
and reproducing section 52 of the digital broadcasting 
reception apparatus described above, the decoders in 
each decoder section 61a, .... and 61 n are fixedly as- 
signed to each transmission channel. However, if there 
is an unused decoder in a decoder section 61 , this de- 
coder section 61 may use the content reception control 
signal 202 to notify the content reception managing sec- 
tion 53 of having an unused decoder. The content re- 
ception managing section 53 can then determine decod- 
ers to be used for each transmission channel, and notify 
the layered content combining and reproducing section 
52 of the decoder assignment information via the con- 
tent reception control signal 202. Thus the decoders to 
be used can be shared among the transmission chan- 
nels without changing the structure shown in Fig. 6. The 
decoders can therefore be effectively utilized, and as a 
result, the size of the apparatus can be reduced. 
[0084] As described above, according to the digital 
broadcasting transmission apparatus of this embodi- 
ment, a part of contents layered according to importance 
level, quality, and error tolerance level is transmitted on 
different transmission channels. Therefore various con- 
tents can be transmitted with high quality and great re- 
ality without being restricted by the transmission band- 
width. 

[0085] On the other hand, on the side of the digital 
broadcasting reception apparatus of this embodiment, 
various contents can be received, a part of which lay- 
ered according to importance level, quality, and error tol- 
erance level are transmitted on different transmission 



channels, to achieve combined reproduction and syn- 
chronous reproduction based on the timing Information. 
That is. contents can be watched or listened not only by 
means of a sophisticated reception apparatus which 
5 combines and reproduces all the layered contents trans- 
mitted on different channels based on information such 
as the combination timing information, but also by 
means of a simple reception apparatus which receives 
and reproduces only contents of a basic underlying layer 
without referring to the combination timing information, 
or a simple reception apparatus which has no synchro- 
nous reproduction capability based on the decoding tim- 
ing information and the presentation timing information. 
It is therefore possible to meet various forms of service 
such as mobile reception by a car-mounted terminal and 
'reception by a mobile terminal as well as an ordinary 
mode of reception. 

[0086] Further, when the layered contents are divided 
and transmitted on a plurality of transmission channels, 
layered contents having a higher importance level may 
be transmitted on transmission channels having rela- 
tively small transmission error rates, and layered con- 
tents having a lower importance level may be transmit- 
ted on transmission channels having relatively large 
transmission error rates. Then, on the side of the digital 
broadcasting reception apparatus, a plurality of con- 
tents transmitted via a plurality of transmission channels 
can be combined and reproduced, thereby effectively 
utilizing transmission channels, and reducing the effect 
of quality deterioration due to transmission path errors. 
[0087] Furthermore, this digital broadcasting recep- 
tion apparatus is capable of combined reproduction of 
the stored contents, combined reproduction and syn- 
chronous reproduction of the stored contents and the 
contents being received in real time, and synchronous 
reproduction of real-time contents incoming on different 
transmission channels. This enables watching or listen- 
ing of such contents with high quality and great reality 
that could not be transmitted on ordinary transmission 
channels due to the restricted transmission bandwidth. 
[0088] In addition, the conventional mode of broad- 
casting can provide at most a bilingual broadcast. In the 
digital broadcasting apparatus of the present invention, 
however, the contents which have been transmitted us- 
ing a plurality of transmission channels can be synchro- 
nously reproduced. Therefore a multilingual broadcast- 
ing service can be enjoyed by transmitting an image 
content and a main voice on an ordinary transmission 
channel, and subvoices on different transmission chan- 
nels, thereby enabling an image and any voice to be re- 
ceived and watched/listened. 

[0089] As described above, according to this inven- 
tion, from the transmitting side, a part of contents lay- 
ered according to importance level, quality, and error tol- 
erance level is transmitted on different transmission 
channels. Therefore various contents can be transmit- 
ted with high quality and great reality without being re- 
stricted by the transmission bandwidth. On the other 
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hand, on the receiving side, contents can be watched 
or listened not only by means of a sophisticated recep- 
tion apparatus which combines and synchronously re- 
produces all the layered contents, but also by means of 
a simple reception apparatus which receives and repro- s 
duces contents of only a basic underlying layer. It is 
therefore possible to meet various forms of service such 
as mobile reception by a car-mounted terminal and re- 
ception by a mobile terminal as well as an ordinary mode 
of reception. io 
[0090] Further, when the layered contents are divided 
and transmitted on a plurality of transmission channels, 
layered contents having a higher importance level may 
be transmitted on transmission channels having rela- 
tively small transmission error rates, and layered con- is 
tents having a lower importance level may be transmit- 
ted on transmission channels having relatively large 
transmission error rates. Then, the contents can be 
combined and reproduced on the receiving side, there- 
by effectively utilizing transmission channels, and re- 20 
ducing the effect of quality deterioration due to transmis- 
sion path errors. 

[0091 ] Furthemnore, the reception apparatus is capa- 
ble of combined reproduction of the stored contents, 
combined reproduction and synchronous reproduction 25 
of the stored contents and the contents being received 
in real time, and synchronous reproduction of real-time 
contents incoming on different transmission channels. 
This enables watching or listening of such contents with 
high quality and great reality that could not be transmit- 30 
ted on ordinary transmission channels due to the re- 
stricted transmission bandwidth. 
[0092] In addition, the conventional mode of broad- 
casting can provide at most a bilingual broadcast. In the 
present invention, however, the contents which have 35 
been transmitted using a plurality of transmission chan- 
nels can be synchronously reproduced. Therefore a 
multilingual broadcasting service can be enjoyed by 
transmitting an image content and a main voice on an 
ordinary transmission channel, and subvoices on differ- 40 
ent transmission channels, thereby enabling an image 
and any voice to be received and watched/listened. 



Claims 45 

1 . A digital broadcasting transmission apparatus com- 
prising: 

timing information generating means for provid- so 
ing timing information indicating processing 
timing of received contents on a reception ap- 
paratus side; and 

content transmission means for transmitting re- 
spective contents and the timing information for ss 
the respective contents on a plurality of trans- 
mission channels. 



characterized in that the content transmis- 
sion means allocates a transmission channel to 
each layer of contents layered according to content 
properties such as importance level, quality, and er- 
ror tolerance, or allocates a transmission channel 
to each of a plurality of contents constituting one 
program, so as to transmit the contents. 

2. A digital broadcasting transmission apparatus ac- 
cording to claim 1, characterized In that the con- 
tent transmission means transmits a part of con- 
tents layered according to content properties such 
as importance level, quality, and error tolerance or 
a part of a plurality of contents constituting one pro- 
gram with the timing information generated in the 
timing information generating means, on different 
transmission channels, before a program broadcast 
or after a program broadcast. 

3. A digital broadcasting transmission apparatus ac- 
cording to claim 1 or 2, characterized In that the 
timing information generating means generates, as 
the timing information, combination timing informa- 
tion indicating combination timing for processing 
units of contents divided Into a plurality of objects 
or processing units of layered contents. 

4. A digital broadcasting transmission apparatus ac- 
cording to any one of claims 1 to 3, characterized 
in that the content transmission means allocates a 
transmission channel to each layer of contents lay- 
ered according to content properties such as impor- 
tance level, quality, and error tolerance, or to each 
of a plurality of contents constituting one program, 
based on a degree of congestion of the transmis- 
sion channels, so as to transmit the contents. 

5. A digital broadcasting transmission apparatus ac- 
cording to any one of claims 1 to 4, characterized 
In that when the content transmission means allo- 
cates a transmission channel to each layer of con- 
tents layered according to content properties such 
as importance level, quality, and error tolerance, or 
to each of a plurality of contents constituting one 
program, to provide transmission, the content trans- 
mission means compensates for a difference of 
transmission delay between respective transmis- 
sion channels to provide transmission. 

6. A digital broadcasting transmission apparatus ac- 
cording to claim 5, characterized in that the con- 
tent transmission means compensates for a differ- 
ence of transmission delay between respective 
transmission channels based on transmission de- 
lay information notified from a receiving side, to pro- 
vide transmission 

7. A digital broadcasting transmission method char- 
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acterized by comprising: transmitting a part of con- 
tents layered according to content properties such 
as importance level, quality, and error tolerance, or 
a plurality of contents constituting one program, 
with timing information Indicating processing timing s 
at which received contents are processed on a re- 
ceiving side, before a program broadcast or after a 
program broadcast. 

8. A digital broadcasting reception apparatus charac- 
terized by comprising: 

content receiving means for receiving contents 
transmitted on one or more transmission chan- 
nels and timing information indicating process- 
ing timing at which received contents are proc- 
essed; 

content reproducing means for reproducing the 
received contents; and 

synchronous reproduction control means for 20 
providing control to reproduce contents layered 
according to content properties such as Impor- 
tance level, quality, and enror tolerance, or a 
plurality of contents constituting one program 
while establishing synchronization between the 25 
contents by referring to the timing information. 



tent receiving means receives the timing Informa- 
tion transmitted via a plurality of transmission chan- 
nels, the content reception managing means de- 
tects a transmission delay time of each transmis- 
sion channel or a difference of transmission delay 
times between the transmission channels and noti- 
fies the detected result to a transmitting side as 
transmission delay information. 

13. A digital broadcasting reception method character- 
ized by comprising: providing control to reproduce 
contents layered according to content properties 
such as Importance level, quality, and error toler- 
ance, or a plurality of contents constituting one pro- 
gram while establishing synchronization between 
the contents by referring to the timing information, 
when contents transmitted on one or more trans- 
mission channels and timing information Indicating 
processing timing at which received contents are 
processed are received, and the received contents 
are reproduced. 



9. A digital broadcasting reception apparatus accord- 
ing to claim 8, further comprising storage means for 
storing the received contents, characterized in 30 
that 

when the synchronous reproduction control 
means provides control to reproduce contents be- 
ing received on one or more transmission channels 
while establishing synchronization between the 35 
contents by referring to the timing information, the 
synchronous reproduction control means provides 
control to detect contents related to the contents be- 
ing received among the contents stored in the stor- 
age means and to reproduce the contents while es- ^0 
tabltshing synchronization between the contents 
being received and corresponding stored contents 
by referring to the timing information. 



10. A digital broadcasting reception apparatus accord- '^5 
ing to claim 8 or 9, characterized by further com- 
prising, at a stage previous to the content reproduc- 
ing means, content combining means for combining 
the layered contents. 

50 

11. A digital broadcasting reception apparatus accord- 
ing to any one of claims 8 to 1 0, characterized by 
further comprising content reception managing 
means for requesting transmission of contents and 
information related to the contents. ss 



12. A digital broadcasting reception apparatus accord- 
ing to claim 1 1 , characterized in that when the con- 
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Unity of the inventions of the independent claims 1, 7, B, and 13 
will be examined. 

(1} Firstly, claim 8 and claim 13 will be examined as follows. 
Claim 8 relates to **a digital broadcast reception device** and claim 
13 relates to "a digital broadcast reception method". Although they 
belong to different categories, they are considered to be substantially 
identical and satisfy the requirement of unit of invention. 

(Accordingly, the relationship between claim 13 and the other claims 
will not be examined below.) 

(2) Next, claim 1 and claim 7 will be examined as follows - 
Claim 1 relates to a digital broadcast transmission device which 
"transmits each content and the timing information of the contents by 
a plurality of transmission channels" and "assigns a transmission channel 
to a content hierachized according to a content attribute such as 
importance, quality, and error resistance corresponding to each hierarchy 
or assigns a transmission channel to each of a plurality of contents 
as constituent components of a program, so as to be transiaitted" . 

Claim 7 relates to a digital broadcast transmission device which 
"transmits a part of content hierachized according to a content attribute 
such as importance, quality, and error resistance or a part of a plurality 
of contents as constituent components of a program together with the 
timing information indicating processing timing when processing a 
reception content at a reception side before or after a program broadcast . ** 

That is, the following technical features are common to claim 1 
and claim 7: 

(2-A) "A content hierachized according to a content attribute such 
as importance, quality, and error resistance" or "a plurality of contents 
as constituent components of a program" is handled. 

(2-B) Transmission of a content and timing information 

However, the aforementioned common technical feature makes no 
contribution over the prior art as is described in JP 2001-136496 A and 
cannot be considered to be a special technical feature. 

Accordingly, claim 1 and claim 7 do not satisfy the requirement 
of unity of invention. 

(It should be noted that the technical feature of claim 1, i.e., "a 
transmission channel is assigned for transmitting** a hierarchized content 
or a plurality of contents and the technical feature of claim 7 , i.e., 
"a part of" a content is transmitted together with timing information 
"before or after the broadcast program" are not common.) 
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(3) Furthermore, claim 1 and claim 8 will be examined as follows. 
Claim 8 relates to a digital broadcast reception device realizing 

a synchronous reproduction by "receiving t'imi ng information instructing 
processing timing when processing a content transmitted through one or 
more transmission channels and received" and "controlling to reproduce 
a content hierarchized according to a content attribute such as importance, 
quality, and error resistance or a plurality of contents as con^onents 
constituting a program by referencing the aforementioned timing while 
assuring the synchronization between the contents. 

Thus, claim 1 and claim 8 are in the relationship of "sending out" 
and "reception" in transmission and have common technical features as 
follows : 

(3-A) Transmission of "a content hierachized according to a content 
attribute such as importance, quality, and error resistance" or "a 
plurality of contents as components constituting a program" 

(3-B) Realizing synchronous reproduction at the reception side by 
transmitting a content and timing information instructing a processing 
timing of a reception content 

However, as has been examined in (2) , these common technical features 
make no contribution over the prior art and cannot be a special technical 
feature . 

Accordingly, claim 1 and claim 8 do not satisfy the rec[uirement 
of unity of invention. 

(It should be noted that the technical feature of claim 8, i.e., 
a content and timing information are transmitted t:hrough "one or" more 
transmission channels is not common to the technical feature of claim 
1. 

Furthermore, the technical feature that a content and timing 
information are transmitted through "one" transmission channel makes 
no contribution over the prior art as is described in the aforementioned 
JP 2001-136496 A and cannot be a special technical feature.) 

(4) Claim 7 and claim 8 have common technical features, like (3), 
as follows: 

(4-A) Transmission of "a content hierarchized according to a content 
attribute such as importance, quality, and error resistance" or "a 
plurality of contents as components constituting a program" 

(4-B) Realization of synchronous reproduction at the reception side 
by transmitting a content and timing information instructing a processing 
timing of a reception content 

However, as has been examined in (2), these common technical features 
make no contribution over the prior art and cannot be a special technical 
feature . 

Accordingly, claim 7 and claim 8 do not satisfy the requirement 
of unity of invention. 

Considering dependency of the other claims than claims 1, 7, 8, 
13, the (group of) inventions of claims 1-6, the (group of) invention 
of claim 7, the (group of) inventions of claims 8-13 do not satisfy the 
requirement of unity of invention . ' . 



Form PCT/ISA/210 (extra sheet) (July 1998) 



28 



